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Salacia rehmanniiIn KwaZulu-Natal, most muthis (medicinal plants) associated with male sexual disorders go under the name
uBangalala. Our research shows for the ﬁrst time that the major plant sources for these preparations are three
plants from the genus Eriosema (E. kraussianum, E. salignum and E. cordatum) and three plants from the genus
Salacia (S. rehmannii, S. leptoclada and S. kraussii). Since it is the roots that contain the desired active components,
and since these roots are purchased without “above-ground appendages” (i.e. leaves and stems), it posed a real
challenge to bring together the root and appropriate leaf. However, thiswas overcomeby excursions to the places
of origin of the relevant plants. An interesting outcome of this taskwas the ﬁnding that S. rehmannii, not normally
associated with KwaZulu-Natal, is quite widespread in the Maputaland Sandveld of this province in the form of
S. rehmannii (KB) and S. rehmannii (SB). Indeed, these two plants are a major source of the much sought-after
muthi, uBangalala.
The active chemical components in the Eriosema plants are two closely-related pyranoisoﬂavones. The Salacia
species mentioned above are rich in triterpene quinone methides, far-removed from the pyranoisoﬂavones
present in the Eriosema series. According to the current literature, the major quinone methide, pristimerin, is
used for a variety of ailments, but the evidence that it is associated with male sexual disorders is very tenuous.
This, of course, raises the question whether the quinone methides, and particularly pristimerin, have hitherto
untested aphrodisiac-like properties, or whether unknown minor components in the plant are responsible for
perceived (but untested) sex-related activity.
© 2013 SAAB. Published by Elsevier B.V. All rights reserved.1. Introduction
In a world which is continually striving to alleviate disorders of the
human body, it is not surprising that male sexual disorders receive a
good share of the attention. Thus a recent reviewof the problem of erec-
tile dysfunction (E-D) (Loeber et al., 2012) dealswith theprogressmade
in understanding the biochemical basis for E-D. Closer to home, local re-
searchers (Abdillahi and Van Staden, 2012) deal, on a broad basis, with
the topic of South African plants which are utilized for the treatment of
male reproductive disorders. In KwaZulu-Natal, the “Garden Province”
of South Africa, indigenous healers ply a lively trade in muthis which
can “cure”male sexual disorders.
Our interest in this subject goes back some 12 years (Drewes et al.,
2002). We have found that accurate information on the identity of the
relevant plants, their indigenous, as well as the scientiﬁc names, and
their chemical constituents, are often sadly lacking. To illustrate this
point,we refer to a paper dealingwith “muthi” plants on theWitwaters-
rand (Williams et al., 2000). In the paper the authors list somey Elsevier B.V. All rights reserved.indigenous species nominated by plant collectors. One entry in the list
is merely designated as an “unconﬁrmed species of bangalala root”. In
the footnote to this entry, one reads “identiﬁcation uncertain, but one
of several species is used, including Corchorus asplenifolius, Eriosema
salignum, Hippocratea longipetiolata, Salacia kraussii, and Tragia
meyeriana”. No further comment is needed! (H. longipetiolata is now
Pristimera longipetiolata).
In this paper we have looked into the names and origins of muthi
plants and, by linking this with their chemistry, we hope to have
presented a much clearer picture of the current situation.
2. Materials and methods
2.1. Plant material
Material of Eriosema species, collected in Pietermaritzburg, was
available from a previous investigation (Drewes et al., 2002). For the
isolation of Salacia compounds, root material was obtained from
African Herbs, Durban. For analytical studies, Salacia leptocladawas col-
lected on the outskirts of Mkhuze Game Reserve, S. kraussii at Kosi Bay,
S. rehmannii at Pretoria, S. rehmannii (KB) at Kosi Bay and S. rehmannii
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E. salignum (SED 16), E. cordatum (SED 17), S. leptoclada (SED 18),
S. kraussii (SED 19), S. rehmannii (KB) (SED 20), and S. rehmannii (SB)
(SED 21) have been deposited in the Bews Herbarium of the University
of KwaZulu-Natal, Pietermaritzburg. Eriosema species have been identi-
ﬁed by Prof T. Edwards and Salacia species by Dr R.H. Archer.
2.2. Analysis by NMR spectroscopy and HPLC
1H (proton) and 13C (carbon) NMR (nuclear magnetic resonance)
spectra together with the associated two-dimensional experiments,
were recorded on a Bruker Advance DPX 400 spectrometer and coupling
constants (J) are expressed in Hertz. For thin-layer chromatography
(TLC) and medium-pressure column chromatography (CC) Merck Silica
Gel 60F254 and Kieselgel 60 (230–240 mesh) respectively, were used.
For ﬁnal puriﬁcation of isolated compounds, centrifugal chromatogra-
phy on Merck Silica Gel P254 on a Harrison Research Chromatotron was
necessary.
For the high-performance liquid chromatography investigation
(HPLC), (on a Shimadzu S instrument), analytes were separated by
reversed-phase HPLC with a stepwise gradient/isocratic programme
using methanol/0.02% acetic acid in water as mobile phase and a
Phenomenex Kinetex C18 (2.6 μm particles, 100 × 4.6 mm) column.
The gradient elution started with 60% MeOH (5 min), increased to 90%
over 15 min, kept at 90% for 5 min, increased to 100% (5 min) and
kept at 100% for 10 min before changing to the starting conditions.
Identiﬁcation of components, based on the retention time, was not a
problem since all the components were known (Drewes et al., 2002)
and a standard elution proﬁle could be used for comparison. Further
veriﬁcation of the eluted peaks was done by high-resolutionmass anal-
ysis (HRMS) on a Waters Micromass Time-of-Flight (TOF) or a VG70-
SEQ mass spectrometers.
2.3. Eriosema species: Isolation and characterization of compounds
(HPLC, MS)
Kraussianone (1) and kraussianone (2) were isolated from
E. kraussianum and characterised by the techniques described previously
(Drewes et al., 2002). For analytical studies, ﬁnely ground root (1 g)was
suspended in methanol and left covered for 24 h. Filtration of the plant
material and evaporation of the solvent yielded the extract. TLC analysis
of the extracts using a solventmixture of dichloromethane-ethyl acetate
(96:4), followed by visualisation with acidiﬁed anisaldehyde proved
very useful in giving a broad overall picture of constituents. To quantify
this information an HPLC comparison was made of the methanol ex-
tracts. The two active components 1 and 2 had retention times of 28.3
and 21.9 min, respectively. HRMS for 1: calcd. 418.1416 for C25H22O6,
found 418.1408. For 2: calcd. 420.1573 for C25H24O6, found 420.1578.
2.4. Salacia species: Isolation (CC) and characterization (NMR, HPLC, MS)
of themajor compounds in S. leptoclada, S. rehmannii (KZN) and S. kraussii
Root material (from African Herbs, Durban), in pieces 10 mm ×
3.5 mm (308 g), and labelled as uBangalala, was extracted with
dichloromethane. Two orange components with Rs 0.83 and 0.41 were
dominant. These were designated as Compounds 3 and 4, respectively.
Column chromatography on silica gel, using the above solvent system,
afforded 350 mg of 3 and 91 mg of 4 from 1.5 g of crude extract. A
small quantity of a third component, 5was also obtained (only enough
material for mass spectrometry). The twomajor compounds were puri-
ﬁed on a chromatotron. Examination by NMR and high-resolution mass
spectrometry showed unambiguously that 3 and 4 were the known
quinone methides, pristimerin and netzahualcoyonol, respectively.
(Gunatilaka, 1996; Setzer et al., 2012; Gonzalez et al., 1988). Using
HPLC, the retention times of Compounds 3, 4 and 5 were measured
and the resulting proﬁles compared.The proton and carbon-13 NMR spectra for pristimerin (3), ﬁrst
isolated in 1951 (Harada et al., 1962), are well-documented (Khalid
et al., 2007) and will not be repeated here. The NMR data for
netzahualcoyonol (4) are as follows: 1H NMR (400 MHz, CDCl3) δH
0.83 (3H, s, H-27), 1.21 (3H, s, H-28), 1.2-2.5 (6H, m, H-11, 12, 16),
1.22 (3H, s, H-30), 1.4-1.6 (2H, m, H-19), 1.27 (3H, s, H-25), 1.47 (1H,
m, H-18), 1.60 (2H, m, H-22), 1.72 (3H, s, H-26), 2.26 (3H, s H-23),
3.72 (3H, s, CO2CH3), 4.20 (1H, dd, J = 11.2, 5.1 Hz, 21-H), 6.51 (1H, s,
1-H), 7.17 (1H, d, J = 6.8 Hz, H-6), 6.14 (1H, d, J = 6.8 Hz, H-7). 13C
NMR (100 MHz, CDCl3) δC 10.4 (CH3, C-23), 13.7 (CH3, C-30), 21.9
(CH3, C-26), 24.3 (CH3, C-27), 28.1 (C, C-5), 29.4 (CH3, C-25), 31.2
(CH3, C-28), 34.6 (CH2, C-11), 35.3 (C, C-17), 35.7 (CH2, C-12), 37.3
(CH2, C-16), 42.6 (CH2, C-22), 43.0 (CH, C-18), 43.1 (CH2, C-19), 43.4
(C, C-9), 44.4 (C, C-13), 48.0 (C, C-20), 52.8 (CH3, CO2CH3), 68.1 (CH,
C-21), 116.7 (C, C-4), 120.0 (CH, C-7), 121.6 (CH, C-1), 127.7 (C, C-15),
134.7 (C, C-6), 135.8 (C, C-14), 146.5 (C, C-3), 159.1 (C, C-8), 179.0
(C, C-2), 160.0 (C, C-10), 178.9 (CO2CH3). HRMS on pristimerin (3):
calcd. 464.2927 for C30H40O4, found 464.2938. For netzahualcoyonol
(4): calcd. 501.2617 for C30H38O5Na, found 501.2616.
There is evidence that a third component, in lower concentration
than 4, and now tentatively designated as 5, is also present in the
extract. It was detected as a minor component, accompanying the
mass spectrum of 4, at a value of 545.2494, for a composition of
C31H38O7Na. Loss of the Na+ ion then gives C31H38O7, the molecular
formula of the known compound netzahualcoyol (5) (Gonzalez et al.,
1988).
3. Results and discussion
3.1. Confusion of muthi and plant names
Street vendors in Durban (Muthi market in Victoria Square) and
Pietermaritzburg (Downtown, Retief Street) have on their shelves a
variety of preparations for male impotency and related ailments, and
uBangalala and iQuonsi are readily available.
A difﬁcult problem of identiﬁcation of the available plant in question
then presents itself. The material on one hand usually consists of a cou-
ple of brown, gnarled roots,with no leaves attached (probably one of the
Eriosema species). On the other hand, the roots may be a distinctive
orange-yellow colour and have a dried out, crackly appearance. In the
latter case the root (bark) probably originates from one of three Salacia
species that grow in KwaZulu-Natal.
In Section 3.2 (below), more information will be given about roots
used for male sexual disorders. A word of warning is necessary
concerning blindly believing and using information available on the
internet; for example, using Google, the query “Bangalala as aphrodisiac”
(http://www.maya-ethnobotanicals.com/product_browse.phtml/catid_
17subid_1515/30/01/2013) offers the following: A photo of ground root
material is designated as E. cordatum followed by the statement that
“the roots of Salacia species are the most prominent ingredients of
uBangalala!”
3.2. The genus Eriosema (Fam. Fabaceae) and genus Salacia
(Fam. Celastraceae)
In the case of plants from the Eriosema genus the identiﬁcation prob-
lem is not such a serious one as the three species used for male sexual
disorders, E. krassianum Meisn., E. salignum E.Mey LC and E. cordatum
E.Mey LC are readily identiﬁed by characteristic ﬂowers, trifoliolate
leaves, and gnarled roots which ooze a light oil (when damaged),
which rapidly turns a deep red colour. In addition, the species has re-
ceived good recent publicity (cover page, in leaves, ﬂowers and seeds,
Phytochemistry, 2002, 59, 739–747) over the last 10 years. The roots
(Fig. 1) and other features of the plant are also shown in the recent
Ph.D. thesis of Selepe (Ph.D. Thesis, University of KwaZulu-Natal, 2011).
Fig. 1. Freshly-dug roots of Eriosema kraussianum.
Fig. 2. Leaves of Eriosma salignum. Note white underside of leaf.
312 S.E. Drewes et al. / South African Journal of Botany 88 (2013) 310–316E. cordatum has large, heart-shaped leaves, a big rootstock and char-
acteristic orange-yellow ﬂowers with reddish-brown stripes (Pooley,
1998). E. salignum has narrow leaves with typically a velvet white un-
derside (Fig. 2). The ﬂowers are orange and tend to be in dense terminal
inﬂorescences. E. kraussianum ﬂourishes in clumps in grasslands, has
several stems covered in silky silvery leaves, and the ﬂowers are pale
orange-yellow. In the muthi markets, Eriosema roots can be recognised
by their gnarled appearance, but the three different species are not eas-
ily distinguishable.
Plants from the family Celastraceae, genus Salacia, are also known in
traditional medicine for their use as aphrodisiacs (Boon, 2010). The
plants in question are generally referred to as uBangalala and include
S. leptoclada Loes (also known as iSundwane, ama-Punzana and
uHlangahomo) (Boon, 2010) and S. kraussii Harv. (also called iBhonzi
or umNonzane) (Pooley, 1998). The third plant in this group is provi-
sionally designated as S. rehmannii (KZN). This is done to distinguish it
from S. rehmannii Schinz which is traditionally considered localised in
Gauteng and Limpopo provinces (Schmidt et al., 2002). The KwaZulu-
Natal “subspecies” has a signiﬁcant disjunct distribution very similar
to the one from Gauteng and Mpumalanga, but the presence of smaller
bract-like basal leaves pointed to a possible difference which was prov-
en unfounded in the study (R. Archer, unpublished results). An addi-
tional little-known locality is also known from Venda (Mabogo, 1990).
Current literature is somewhat sparse on information on South
African Salacia species. Probably one of the best sources on the topic
dates back to 1972 (Palmer and Pitman). There are good line drawings
and it is stated speciﬁcally that S. leptoclada is used as an aphrodisiac
in traditional medicine. It is therefore not surprising that the sandveld
road leading to the air strip in the Mkuze Nature Reserve with bushes
of S. leptoclada growing alongside, has long been known as uBangalala
road! It should be noted that world-wide many Salacia species are
known and in Africa fourteen muthi species are listed (Neuwinger,2000) with a total of ninety species (Halle, 1986). In India, Salacia spe-
cies are used for diabetes and potent α-glucosidase inhibitors have
been isolated (Yoshikawa et al., 2002). However, none of the African
species are traditionally used for diabetes and only the South African
species are recorded as being used as aphrodisiacs.
The above three plants are all found in the coastal sandveld area
(Maputaland) of KwaZulu-Natal. They have an extensive underground
root system and, because of the sandy terrain, are relatively easy to har-
vest. Not surprisingly, the plants have the common names of “sand
lemon rope” or “sandlemoentjie-tree”. A striking feature is that the
roots of all three plants are orange-yellow in colour. The freshly-dug
roots resemble one another but on drying out they becomemore differ-
entiated, see below. Brief descriptions of the four roots are as follows:
S. rehmannii (SB), (Fig. 3, top image), is a deﬁnite orange-yellow col-
our with a dried out-appearance, and ﬂaky protrusions are visible in
the cracks while S. rehmannia (KB), (lower image), is a “knobbly”
brownish-yellow root with prominent yellow markings (lenticels)
all over it. In Fig. 4 (upper image) S. rehmannii (KB) is compared
with S. rehmannia (fromGauteng), and the disparities in appearance
between the two are less obvious.
S. leptoclada. Orange-yellow overall, but with darker orange mark-
ings (rather than the typical lenticels) spread over the entire surface.
S. kraussii. Smoother bark than the three species above, brown in col-
our with “ﬂecks” of bright orange peeling off. Roots easily reach a
length of 1 m and above. A cross section of root shows a white
core, but beneath this and the outer bark is a clear white “woolly”
material normally referred to a gutta-percha (trans form of wild
Fig. 3. Root of Salacia rehmannii (SB). Note the dry, cracked appearance (upper image) and the root of Salacia rehmannii (KB). (lower image).
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silver strands of the rubber can be seen. This phenomenon is found
in several Celastraceae species (Drennan et al., 1987).
Since uBangalala roots are invariably sold without the attached
leaves, the above descriptions should be helpful. At the outset one has
to realise, however, that the soil in which the plant grows naturally
(sand, rocks, clay), the rainfall, and prevailing temperatures, will also in-
ﬂuence appearance. Add to this that some roots are sold fresh out of the
soil and others are baked in the sun for long periods (to facilitate grind-
ing), it renders identiﬁcation a difﬁcult problem.
3.3. Chemical investigation of Eriosema and Salacia
The ﬁve pyranoisoﬂavones isolated from E. kraussianum (Drewes
et al., 2002) have all been fully characterised and the activity of the
major two constituents, 1 and 2, established as agents with E-D activity.
From E. salignum the two major components have now been isolated
and rigorously identiﬁed (NMR) as being identical to Compounds 1Fig. 4. Root of Salacia rehmannii (KB) (upper image), compand 2 in E. kraussianum. Indeed, the HPLC traces of extracts from the
two plants show a close similarity. Furthermore, HPLC analysis of the
extract of a third Eriosemia species, E. cordatum, which is less common
than E. kraussianum or E. salignum, has now been completed. The trace
reveals a more complex mixture, but retains all the important peaks
found in the other two Eriosema species. This observation explains
something which traditional herbalists have known for a long time: It
matters little which of the three Eriosemia species is collected, they all
“work”! This ﬁnding, which we suspected all the time from simple
TLC analysis, has now been conﬁrmed by evaluation with more sophis-
ticated procedures. Earlier in this paper we have drawn attention to the
special features found in the leaves and the roots of these three
Eriosemia species, so that the ambiguity in this area, which has existed
for a long time, has now been laid to rest.
Armed with the above information, we requested from several
downtown herbal traders a muthi which would enhance male sexual
vigour. Almost invariably, we were asked whether it was uBangalala
which we wanted. On conﬁrming this, several purchases could be
made. At some shops we were also offered an alternative muthi,ared with the root of Salacia rehmannii from Gauteng.
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ed a trace very similar to that recorded for E. kraussianum or E. salignum.
However, in isolated instances, the HPLC trace bore no evidence of what
we anticipated, i.e. bogus plants are also sold! From further discussions
with herbalists (in particular Mr Dunywana Zungu, who has an herbal
shop in Pinetown), it became clear that the name used most often for
the roots for male sexual problems was uBangalala. However, he was
aware that roots which originated from the Eriosema plant which had
a distinctive leaf (velvety white on the underside) are often referred
to as iQuonsi (i.e. E. salignum, see Fig. 2)
Before proceeding any further, it is necessary to point out thatwe be-
came aware of a new problem sometime after completing the chemical
work on the three Eriosema species. As we delved deeper into the iden-
tity of muthis used to counteract male sexual disorders, we found that
another plant, or plants, clearly distinct from the Eriosema “category”,
could be purchased from herbal traders, also under the name
uBangalala. This was sold in the form of yellow roots with a distinct
“crackly” appearance, quite unlike the gnarled, brown roots from
Eriosema species (see Fig. 1).
Chemical examination of these roots showed quite unambiguously
that the bark contained a high concentration of triterpenoid quinone
methides, of which pristimerin (3) is a prime example (Gunatilaka,
1996). The chemistry of these compounds bears no resemblance to
that of the pyranoisoﬂavones 1 and2 found in Eriosema species. A search
in the literature indicated that pristimerin (3) and related quinone
methides have amongst others, cytotoxic (Shirota et al., 1994), anti-
malarial (Figueiredo et al., 1998), insecticidal (Avilla et al., 2000),
anti-oxidant (Jeller et al., 2004), anti-diabetic (Duarte et al., 2010).
Pristimerin (3) occurs widely in the Celastraceae and is restricted
to this family. The chemistry of the triterpene quinone methides is
described in a comprehensive review article (Gunatilaka, 1996).
In Section 2.4, we have described the two major compounds
present in our collection of Salacia roots. These are pristimerin
(3), netzahualcoyonol (4), with a trace of netzahualcoyol (5).
Netzahualcoyonol (4) differs only very little from pristimerin (3) in
having a double-bonded methyl group at C-15 and a hydroxyl group at
C-21. It is this hydroxy group that uniquely characterises the compound.
In the proton spectrum the C-21 proton resonates as a typical doublet of
doublets at δH 4.20 with coupling constants of J = 11.2 and 5.1 Hz, in
full agreement with the literature values (Setzer et al., 2012). The
HPLC analysis, carried out in the sameway as described for the Eriosema
components was again used to examine the distribution of 3, 4 and 5 in
the three Salacia species collected. The retention times for 3, 4 and 5
respectively were 26.50, 17.18 and 18.70 min. For S. rehmannii (from
Gauteng), S. rehmannii (SB) and S. rehmannii (KB) the traces showed a
good correlation. In Figs. 5 and 6 the HPLC traces for the former twoFig. 5. HPLC trace of methanol extract oare shown. In addition, the trace for material bought from the Durban
muthi market (now established to be from S. rehmannii (SB)) was
found to be indistinguishable from that of the foregoing three traces.
S. leptoclada had one very strong peak at 27.21 min (pristimerin),
followed by a variety of smaller peaks. The S. kraussii extract differed
markedly from the other three Salacia extracts in having only a weak
peak for pristimerin and a collection of peaks not found in the other
Salacia species
Using pristimerin (3), netzahualcoyonol (4), and netzahualcoyol
(5), as markers we conclude that S. rehmannii (KB) and S. rehmannii
(SB) have an identical chemical composition, that S. leptoclada has
some features in common with the ﬁrst two, but that S. kraussii has
distinct differences from the other three Salacia species. The chemis-
try of S. kraussii has been described (Figueiredo et al., 1998), but
hitherto, nothing has been published on the chemistry of the other
two species.
While TLC is generally frowned on as a method of demonstrating
identity of compounds based on RF (relative fronts) values, at times
it can be helpful as a simple supporting technique. In this instance,
the three major components in the three Salacia species in question
afforded very characteristic colours after the usual treatment (acidic
4-anisaldehyde spray followed by gentle heating). Thus 3 turned a
reddish brown, 4 gave a crimson-red colour and 5 a distinct pink-red
colour. Results are in good agreement with the HPLC proﬁles.3.4. Activity
If the quinonemethides found in the three Salacia species are indeed
responsible (alone or in unison with other minor constituents) for the
presumed effects (cure formale sexual disorders), what does the chem-
ical literature reveal about any biological activity?
The “Sciﬁnder” Programme of the American Chemical Society indi-
cated that its extensive literature search had found “no references” in
which the word “aphrodisiac” was linked to references containing the
word “pristimerin”. A search on the internet (http://www.rain-tree.
com/chuchuhuasi.htm, 2013/02/27) had the following amusing infor-
mation: “local people along the Amazon believe that chuchuhuasi is
an aphrodisiac and a tonic, and the bark soaked in the local sugar cane
(rum) is a popular jungle drink that is even served in bars and to tour-
ists… to keep going during long treks in the rainforest”. The rain tree,
chuchuhuasi, isMaytenus kruekovii, A.C.Sm. (family Celastraceae). A re-
cent paper (Arora and Pandey-Rai, 2012) on a plant belonging to the
genus, Celastrus paniculatus, Willd. (Celastraceae) records the presence
of quinone methides (including pristimerin) in the root outer bark
and that the seed oil “has reported aphrodisiac effects”.f Salacia rehmannii from Gauteng.
Fig. 6. HPLC trace of methanol extract of Salacia rehmannii (SB).
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African publications, based on indigenous knowledge from KwaZulu-
Natal (Palmer and Pitman, 1972; Pooley, 1998; Boon, 2010; Van Wyk
and Gericke, 2000), are more informative. They clearly link the Salacia
species of plants with their use as aphrodisiacs. It was also pointed out
earlier that S. leptoclada grows along a road in theMkuze Game Reserve,
long known (probably about 1912) as uBangalala Road, thus lending
support to the traditional legend. While this particular association is
applicable to KwaZulu-Natal, it appears to be less known in Venda
(Limpopo Province). In an MSc thesis on the ethno-botany of the
Vhavenda Mabogo (1990) mentions that S. rehmannii has “magical
powers”, but does not elaborate further.
From the above, it is clear that there is little indication that
pristimerin has a known use to treat male sexual disorders. One may
ask the question: does pristimerin or the closely-related quinone
methides, have, hitherto untested, properties of an aphrodisiac nature
or, alternatively, are unknownminor components in the plant responsi-
ble for the perceived (but untested) sex-related activity?
Our endeavours to attach the scientiﬁc names to the plants (or
portions of plants) bought from vendors on the KZN muthi-market,
took some time to come to fruition. Since the root material that we
purchased came without leaves, no ﬂowers and no fruit, it was clear
that the roots had to be taken to the site where they were harvested.Compound 1. Kraussianone1 from Eriosema kraussianum.
Compound 2. Kraussianone 2 from Eriosema kraussianum.From our previous knowledge (Drewes et al., 2002) about the roots
from Eriosemamaterial, wewere conﬁdent that the collection of distinc-
tive yellow roots, which were also being traded under the name
uBangalala, belonged to the genus Salacia (family Celastraceae).
Our task was therefore to attach the correct scientiﬁc name to the
roots in our possession. The only way to do this was to go into the area
(Maputaland) from which the roots were collected and identify the
plants from which the roots originated. This was achieved by accompa-
nying experienced collectors (Lindiwe Gumede and other helpers,
Selina and Babazile) to the relevant area and harvesting both root and
leaves from S. leptoclada, S. kraussii, S. rehmannii (SB) and S. rehmannii
(KB). We have mentioned earlier (Introduction) that the latter twoCompound 3. Pristimerin from Salacia rehmannii.
Compound 4. Netzahualcoyonol from Salacia rehmannii.
Compound 5. Netzahualcoyol from Salacia rehmannii.
316 S.E. Drewes et al. / South African Journal of Botany 88 (2013) 310–316plants are very similar, but not identical, and hence the general designa-
tion S. rehmannii (KZN).
S. rehmannii (KB) was collected in the far northern Maputaland
(south of Kosi Bay) while S. rehmannii (SB) came from further south,
close to Sodwana Bay. We are conﬁdent that we have correctly
connected the leaf with the correct root and have now added to this
the chemical constituents found in the plants. They clearly bear out
that S. kraussi has a somewhat different chemistry from the other
three plants, (Figueiredo et al., 1998), that S. leptoclada has some con-
stituents the same as those found in the two S. rehmannii representa-
tives, and that the latter two are chemically not distinguishable.
Further “spin-offs” of this investigation are:
1) That identiﬁcation (by researchers and buyers) of uBangalala will be
made easier by being able to recognise the “cracked” yellow roots
typically obtained from S. rehmannii in KwaZulu-Natal
2) The realisation that S. rehmannii, which is generally associated with
Mpumulanga Province. (Schmidt et al., 2002), has a very real pres-
ence in the Maputaland Sandveld of KwaZulu-Natal.
In the University of KwaZulu-Natal's Bews Herbarium,which houses
an extensive collection of KZN plants, only one entry was found for
S. rehmannii (A.B. Balfour-Cunningham, collected on 24/2/1989 in
Ingwavuma, catalogue no. 2780). The collector noted that the root of
the plant is a popular aphrodisiac. Older books (Pooley, 1998), and
even the recent texts on the trees of KwaZulu-Natal (Boon, 2010),
make reference to S. leptoclada, S. kraussii and S. gerrardii, but not
S. rehmannii. And, what is more, our work now shows that S. rehmannii
is one of the major sources of the much sought-after traditional aphro-
disiac, uBangalala, in KZN!
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